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(57) Abstrac t 

A sputter target consisting of a high-purity Nb containing not more than 3000 ppm of Ta and not more than 200 ppm of oxygen, with 
variations in Ta content limited to within +/- 30 % through the whole target and variations in oxygen content to within +/- 80 % throughout 
the whole target, thereby implementing a low-resistivity wiring Film. In addition, each Nb crystal grain in the sputter target has a grain size 
0.1 to 10 times the average crystal grain size and a grain size ratio between adjacent crystal grains is 0.1 to 10. Such a sputter target can 
minimize the occurrence of giant dust and is suitable for forming an Nb film used as a liner material for Al wiring. 
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-f ± — m>5:Bm Lfco ^CO^. A l -0. 5wtXC u * — y«y h£ffilr>T, 
±i2Lfc&#<h|15ffite&ttTTZ/Vy ^^ill, J? £ Un SI© 

f£> ^»^A l R*CMPTl^*t5Ii:i:«fcOE«$^lSLfc. dtl 
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^ 3 











No 


(ppm) 


A 5- V* (%) 


(jiQ cm) 


No. 1 


10 


±82 


4. 2 


No. 2 


10 


±40 


3. 0 


No. 3 


50 


±23 


3. 1 


No. 4 


60 


±64 


3. 1 


No. 5 


100 


±27 


3. 2 


No. 6 


110 


±68 


3. 4 


No. 7 


140 


±38 


3. 5 


No. 8 


320 


±31 


4. 1 


No. 9 


630 


±22 


4. 4 


No. 10 


820 


±20 


4. 7 



-urn 7) &m ^x^mvfzN b mzMcmrzmnmiz, Jstrc^^ftii^K 

*M^J 3 {'*3tt^)l^^3 (D*->?v V tm-3k&T*. Nb'f >^-y h 
£f£g}L*io I©N b<>=i*^ K 3 £ iHj-^ftT-m'ttjbni Lit 

Ml^frS^^T 6QSH<BN b#£flsHL;fc. *& ffl S ia Ste 300 
t:. 600^, 800t:. HOOT:. l300t:<hL, tn^en 60min<Z)afca&S£: 
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*y ^5*; : Mt-X/t-^, Wffi : lx 10 -5 (Pa) . G : 10 

(kWK 7.n y ?f%m : 3 (min) ©tftTt, ^£>S2i8i#i £^J3£ S i V 
X/\(8-1->^) ±t;:N blg|£j&ljilU iB^^rt^^«6TJP$ 20^m 
-f — m&m$L Vfco ^(D'&, A 1 -0. 5wtXC u*— y y h £flH>T. 



4 



5 — *f y h 






No 


CC) 


( m Q cm) 


No. 1 


IM1 


4. 9 


No. 2 


300 


4. 3 


No. 3 


600 


3. 8 


No. 4 


800 


3. 1 


No. 5 


1100 


2. 9 


No. 6 


1300 


3. 0 



m. 4 >bW J; o \Z. *%^(ON b X/t7 — y-y h (13*43 

2 0 



WO 00/00661 



PCT/JP99/03407 



£**SK|p]±£l±*£<i:a<pTte<!:&<5. 

mmm 5 

@ 230mm<£> N b < > zf y h £ f£gj b Tz 0 d <E> <£ -5 & N b zf y h IZ M 

fc. jni^ostif^ffitt, { loo- (mmaxm<DN bttomz 

/Ozfy h<Dm£) xioo } 
ioj;5i:i/t»fcnfitt©Nbfii:wuT. ^n^*mioo < cx 120 

min ©^^T^aiSSrJE ITS^illt Lfc. z\n*> b fazwm 
fflA 1 ^-^JS.hS:. 400- 600t:, ffi^250kg/cm 2 (O&ffcTsfcy h 

320mmxj*£ 10mm£ T^SMinX-T 3 ^ tlliot, @ 

: DC^/Vy^, IfEE : 1 X 10~ 5 Pa. tB*DC:15kW, 
: lmin<D^#TT, S i tfx/\ (8-f >5^) ±ICJPS 0. 5wm (D N b 

fit^^-n-rndtBiLfc. ricKLfcs i 500 
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m 5 









foggiest* 






No 








mux. 




(teSlpmEli) 




(%) 


(Mm) 


(*) 




(%) 


(B/ft) 


1 


95 


. 30 


0. 7 


0. 6 


2 


0 


2 


87 


70 


4. 5 


1. 2 


5 


0 


3 


55 


100 


7. 8 


5. 8 


12 


0 


4 


25 


190 


0. 05 


5 


35 


0. 8 


5 


33 


280 


15. 8 


17 


45 


0. 6 


6 


14 


350 


23. 2 


58 


67 


1. 2 



Hig^J 6 

mmmuv* $>z>\,^t 30ot:, 600*0, soor. noor, 1300 

: DCX/t7^, »JE : lx l0~ 5 Pa. itiJjDC : l5kW. X 
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6 











B»t5Sfi60filf<fXJt 


m»¥9« . 


No 








ftgt<f*Jt 




(*f *l/imK±) 




CC) 


(urn) 


(X) 




(X) 


(I/ft) 


1 












3. 5 


2 


300 










1. 2 


3 


600 










0. 1 


4 


800 


10 


0. 5 


7. 8 


1. 2 


0 


5 


1100 


30 


1. 3 


1. 1 


4. 4 


0 


6 


1300 


70 


4. 7 


0. 7 


12 


0 



* 6 5 81 5 <fc 5 K . ^^ONbX/V^^-^^F (tt£M 

is] ± $ -t* £ z t & -zim t ts. z> . 
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ofc<£ffiini£cDiEjg|§i£f#3 Z. <h £ *J h£ L =fe tf> T & £ . &£>^te, g 
± $ ■& & z t ifi-aimt. tz & o 
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1. T a#WS#3000ppm WT©^^Nb)i^^5:t^^Si:t 
%>7.rt y 9 9— Yv ho 

2. fitJjc^t 1 tZM.(DXrt*y 99— Yv MC*5V>T, 

9 — Yv h^&OffifET a ^ 7 ^ ± 30* J^ftT&<5 d <h 

£4#iifc<i:-r2>X/Vy 99-Yy ho 

3. §fj|c^ 1 %?.M.V>7,l\v 9 9— Yy htCiS^T, 

MfBT a^WS^lOOOppm ^TT^^Ct^HittSX/l-^^- 
-ir «/ h o 

4. gjf3fc^ 1 IBm^X^ >y 9 9— Y y h IC£5^T, 
&*^W*#200ppm&TT?&S;i t^fta^-T^X/Vy 9 9 — Yv h. 

5. 1 S2«OX/1 <y ^ 9— Y y h tCSS^T, 

HufSN b (D 100 m m JsA T T -S CI t^^^tt^X/'? 

y 9 9 — Y y ho 

6. IS^^ 1 I2«<75X/^ >y ^ 9—7 y h K&l^T, 
CI £ *H»tt§7^ y 9 9~Yy h» 

mmx/^y 99— h\z^y *>y?u- h t^$nt^5:t 

^Mttsx/ty^^-y^ ho 

MffiX'W 9 9-7 y h £ itu ffiA -y * > ^ 7 U - h £ 
TV»«:t*^att57^'; 99 — Yy h. 
9. IS^JS 1 fg$£<7)XA 0 -y * 9 — Yv hlC&l^T, 
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m ^t>nz> z t &&WiL-?2> xa v 9 9-7 v h. 

10. IlgNbi^^SX/V^^-y^ hT^oT. hu 12 N b CD # 

m t r £ x a y * * - ^ >y h, 

11. m&m i o fa«fc<z>x/\° v9 9—7v v \z&\,*x. 

±30% artT<65:tS1$att5X^y^^-yy h» 

12. If 1 0 ie®<Z)X A y 9 9~7y h K*5^T, 

Mf2i»8&-rsigai&a>&&u->f x<Dit& o. 5~ 5cDigHT&& c 

!f#iS[«i:-r^X/1 >y — 7y h„ 

13. IS^JS 1 0 te«coXA' y 99-7 y hK&UT, 

HflffiN b CO^i^^a^[g« 100/im ^Tf^S^ii^MttSX/t 

14. MfJfcJg 1 0 |2t<D7A -y ^^-y«; h K:fc^T> 
^m^WS^200ppmJ!^TTfe^) £ <!: X A >y ^-^y K 

15. 1 0 tim<DX A y 9 9-7 y HC&^T. 

HUH2 X/^y9 9-7y hit/^y ^> ^f-fU - h h S *IT l> S d i: 

16. fflfjR^l 5 mm<DX A >y ^ 9-7 y M'&^T. 

HfIiexA>y 9 9-7 y V trntZ^y *>^7U- K<h{«ffcJ£££n 
T ^ £ 3. <h (h T £ 7> A >y ^ ^ - 7 y h . 

17. lEHO^^y^^-yyUcfeUT, 

a i m&tzitA i G-strnztt-rz ^< ltcdn bmnmj&iz 

m^<=>tlZ> Z\£&ftWl£TZ>X/*y 9 9 — 7y K 
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X y 5 5 — 7 y K 

19. IS^c^l 8mm<DX/ty 5 5-7 y Ml&t^T. 

5—7y h£fc<Dmmmm^mm<Drt7y ; *r&±&o% EirtT^-sct 

20. m Mm i 8 mm<Dxr\ y 5 5-7y v k&^t. 

21. a* 3ii 8 mmox/ty 5 5—7 y hizm^x. 

buI27>/n° y 5 5—7 y blZ^y *>77U- h t^$nTt»5:t 
£ t TZX^y 5 5-7 y ho 

22. 2 1 IBt©7,^ y5 5~7y MC&t^T, 

MtZX^y 5 5-7 y Yli1fo%?.ny*yVzr\s- hfcteifctttfc^Stl 
d <h£!8ifc£:-f 55-7 y K 

23. W^^l 8 mm<DX/^y 5 5-7 y MCSSHT. 

m ^ e> n5.^$#a,4: r : 3x/vy> 5 — 7v bo 
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